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Preliminary Classification: 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Box Patent Application 

Assistant Commissioner for Patents 

Washington, D.C. 20231 

NEW APPLICATION TRANSMITTAL 

Transmitted herewith for filing is the patent application of 
lnventor{s): Marko VALO, Juha RASANEN 



WARNING: 37 C.F.R. § 1.41(eO(1) points out: 

'(a) A patent is applied for in the name or names of the actual inventor or inventors. 

"(1) The inventorship of a nonprovisional application is ttiat inventorship set forth in the oath or 
declaration as prescribed by § 1.63, except as provided for in § 1.S3(d)(4) and § 1.63(d}. If an 
oath or dedaration as prescribed by § 1.63 is not filed during the pendency of a nonpravisional 
application, the inventorship is that inventorship set forth in the application papers filed pursuant 
to § 1.53(b), unless a petition under this paragraf^ accompanied byOiefeeset forth in § 1.1 7(i) 
is filed supplying or changing the rtame or names of the inventor or inventors." 

For (title): METHOD AND APPARATUS FOR DYNAMIC RADIO RESOURCE CONTROLLING 



CEflTIFICATION UNDER 37 C.F.R. f 1.10* 
(Expreta Mall label number la mmndrntory.} 

(Express Mall certlficadon b optional.) 

I hereby certify that this New Application Transmittal arxl the documents referred to as attached therein are tieing 

deposited with the UnHed States Postal Service on this date September 15, 1999 . in an envelope 

as "Express Mail Post Office to Addressee." mailing Label Number EL336861169US ^ aj. 

dressed to the: Assistant Commissioner for Patents, Washington, D.C. 20231. 

Maureen Egan 



Signatur* of peq^n nwillr>g paper 

Certificate of mailing 0rst dass) or facsimile transmission procedures of 37 C.F.R. § 1.8 cannot be 
used to obtain a date of mailing or transnusslon for this correspondence. 
; Eadi paper or fee filed by 'Express Mail' muct have the number of the 'Express Mail' ntailing label 
placed thereon prior to mmling. 37 C.F.R. § 1.10^). 

'Sines the filing of correspondence under § 1.10 without ttte Express Mall mailing label thereon 
is an oversight that can be avoided by the exerdse of reason^ale care, raqu^ts for waiver of this 
requirement will not be granted on petition.' Notice of Oct. 24, 1996, 60 Fed. Reg. 56,439, at 56.442. 
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. Type of Application 

This new application is for a{n) 

(check one applicable item below) 
El Original (nonprovisional) 

□ Design 
□ Plant 

WARNINQ: Do not use this transmittal for a completion in ttie U.S. of an International Application under 35 
U.S.C. § 371(c)(4), unless f/ie International Application is being filed as a divisional, continuation 
or continuation-in-part application. 

WARNING: Do not use this transmittal for the filing of a provisional application. 

NOTE: If one of the following 3 items apply, then complete and attach ADDED PAGES FOR NEW APPLICATION 
TRANSMITTAL WHERE BENEFIT OF A PRIOR U.S. APPLICATION CLAIMED and a NOTIFICATION 
IN PARENT APPLICATION OF THE FILING OF THIS CONTINUATION APPLICAVON. 

□ Divisional. 

□ Continuation. 

□ Continuation-in-part (C-l-P). 

!. Benefit of Prior U.S. Application(s) (35 U.S.C. §§ 119(e). 120, or 121) 

NOTE: A nonprovisional application may claim an invention disclosed in one or more prior filed copending 
nonprovisional applications or copending intemationat applications designating the United States of 
America. In order for a nonprovisional application to claim the tjenefit of a prior filed copending 
nonprovisional application or copending international application designating the United States of 
America, each prior application must name as an Inventor at least one inventor named in ttw later filed 
nonprovisional application and disclose the named inventor's invention claimed in at least one claim 
of the later filed nonprovisional application in the manner provided by the first paragraph of 35 U.S.C. 
§ 1 12. Each prior application must also be: 

(i) An international application entitled to a filing date in accordance with PCT Article 1 1 and 
designating the United States of America; or 

(li) Complete as set forth in § I.SIfi)): or 

(lii) Entitled to a filing date as set forth in § 1.53(b) or § 1.53(d) and include the fcas/c filing fee set 
forth in § 1.16; or 

(iv) Entitled to a filing date as sef forth in § 1.53(b) and have paid therein the processing and retention 
fee set forth in § 1.21(1) within the time period set forth in § 1.53(f). 

37 C.F.R. § 1.78(aX1). 

NOTE: If the new application t>eing transmitted is a divisional, continuation or a continuation-in-part of a parent 
case, or where the parent case is an International Application which designated the U.S., or benefit 
of a prior provisional application is claimed, then check the following item and complete and attach 
ADDED PAGES FOR NEW APPLICATION TRM^SMITTAL WHERE BENEFIT OF PRIOR U.S. APPUCA- 
TION(S) CLAIMED. 

WARNING: If an application claims the txnefit of the filing date of an earlier filed application under 35 U.S.C. 

§§ 120, 121 or 365(c), the 20-year term of that application will t>e based upon the filing date of 
the eariiest U.S. application that the application makes reference to under 35 U.S.C. §§ 120, 121 
or 365(c). (35 U.S.C. § 154(a)(2) does not take Into account, for the determination of the patent 
term, any application on which priority Is claimed under 35 U.S.C. §§ 1 19. 365(a) or 365(b).) For 
a c-i-p application, applicant should review whether any claim in the patent that will issue is 
supported by an eariier application and, if not. the applicant should consider canceling the reference 
to the earlier filed application. The term of a patent Is not based on a clalm-by-claim approach. 
See NoUce of April 14, 1995, 60 Fed. Reg. 20,195, at 20,205. 
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WMNINQ: When the last day of pendency of a provisional application falls on a Saturday, Sunday, or Federal 
holiday within the District of Columbia, any nonprovislonal application claiming benefit of the 
provisional application must be filed prior to the Saturday, Sunday, or Federal holiday within the 
District of Columbia. See 37 C.F.R. § 1.78(a)(3). 

□ The new application being transmitted claims the benefit of prior U.S. applica- 
tion(s). Enclosed are ADDED PAGES FOR NEW APPLICATION TRANSMITTAL 
WHERE BENEFIT OF PRIOR U.S. APPLIGATION(S) CLAIMED. 

3. Papers Enclosed 

A. Required for filing date under 37 C.F.R. § 1.53(b) (Regular) or 37 C.F.R. § 1.153 
(Design) Application 

— 3^ Pages of specification 
— Pages of claims 
L. Sheets of drawing 

WARNING: DO NOT submit original drawings. A high quality copy of the drawings stiould be supplied when 
filing a patent application. TTjs drawings that are sutxnitted to the Office must tie on strong, white, 
smooth, and non-shiny paper and meet the standards according to § 1.84. If corrections to the 
drawings are necessay, they should be made to the original drawing and a high-quality copy of 
the corrected original drawing then submitted to the Office. Only one copy Is required or desired. 
For comments on proposed then-new 37 C.F.R. § 1.84. see Notice of Inarch 9, 1988 (1990 O.G. 
57-62). 

NOTE: 'Identifying Indicia, if provided, should Include the application number or the title of the invention. 
Inventor's name, docket number (if any), and the name and telephone number of a person to call if 
the Office is unable to match the drawings to the proper application. This Information should be placed 
on the back of each sheet of drawing a minimum distance of 1.5 cm. (5/8 inch) down from the top 
of the page . . 37 C.F.R. § 1.84(c)). 

(complete the following, If applicable) 

□ The enclosed drawlng{s) are photograph(s), and there Is also attached a 
"PETITION TO ACCEPT PHOTOGRAPH(S) AS DRAWING(S)." 37 C.F.R. 
§ 1.84(b). 

□ fonmal 

□ Informal 

B. Other Papers Enclosed 

— L Pages of declaration and power of attorney 

L Pages of abstract 

Other 

4. Additional papers enclosed 

□ Amendment to claims 

□ Cancel In this applications claims before 

calculating the filing fee. (At least one original Independent claim must be 
retained for filing purposes.) 

□ Add the claims shown on the attached amendment. (Claims added have 
been numbered consecutively following the highest numbered original 
claims.) 

□ Preliminary Amendment 

Ca Infomnatlon Disclosure Statement (37 C.F.R. § 1.98) 
m Fomi PTO-1449 (PTO/SB/08A and 08B) 
El Citations 
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□ Declaration of Biological Deposit 

□ Submission of "Sequence Listing," computer readable copy and/or amendment 
pertaining thereto for biotechnology invention containing nucleotide and/or 
amino acid sequence. 

□ Authorization of Attomey(s) to Accept and Follow Instmctions from Representa- 
tive 

□ Special Comments 

□ Other 

5. Declaration or oath (including power of attorney 

NOTE: A newly executed declaration is not required in a continuation or divisional application provided that 
the prior nonprovisional application contained a declaration as required, the application being filed is 
by all or fewer than all the inventors named in the prior application, there is no new matter in the 
application being filed, and a copy of the executed declaration filed in the prior application (showing 
the signature or an indication thereon that it was signed) is submitted. The copy must be accompanied 
by a statement requesting deletion of the names of person(s) who are not inventors of the application 
being filed. If the declaration in the prior application was filed under § 1.47, then a copy of that 
declaration must be filed accompanied by a copy of the decision granting § 1.47 status or, if a nonsigning 
person under § 1.47 has subsequently joined In a prior application, then a copy of the subsequently 
executed declaration must be filed. See 37 C.F.R. §§ 1 .63(d)(1}-{3}. 

NOTE: A dedaraUon filed to complete an application must be executed, identify the specification to which it 
is directed, identify each inventor by full name including family name and at least one given name, without 
abbreviation together with any other given name or initial, and the residence, post office address and 
country or citizenship of each inventor, and state whether the inventor is a sole or joint inventor. 37 
C.F.R. § 1.63(aX1H4). 

El Enclosed 
Executed by 

(check all applicable boxes) 

E] inventor(s). 

□ legal representative of inventor(s). 
37 C.F.R. §§ 1.42 or 1.43. 

□ joint inventor or person showing a proprietary 
interest on behalf of inventor who refused to sign 
or cannot be reached. 

□ This Is the petition required by 37 C.F.R. § 1.47 and the statement 
required by 37 C.F.R. § 1.47 is also attached. See item 13 below 
for fee. 

□ Not Enclosed. 

NOTE: When the filing is a completion in the U.S. of an International Application or where the completion of 
the U.S. application contains subject natter in addition to the International Application, the application 
may be treated as a continuation or continuation-in-part, as the case may be, utilizing ADDED PAGE 
FOR NEW APPLICATION TRANSMfTTAL WHERE BENEFfT OF PRIOR U.S. APPLICAVON CLAIMED. 

□ Application Is made by a person authorized under 37 C.F.R. § 1.41(c) on 
behalf of all the above named inventor(s). 

(The declaration or oath, along with the surcharge required by 37 C.F.R. § 1. 16(e) 
can be filed subsequently). 

□ Showing that the filing is authorized. 

(not required unless called into question. 37 C.F.R. § 1.41(d)) 
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6. Inventorship Statement 

WARNING: If the named inventors are each not the inventors of all the claims an explanation, including the 
ownership of the various claims at the time the last claimed invention was made, should be 
submitted. 

The inventorship for all the claims in this application are: 

□ The same. 

or 

□ Not the same. An explanation, including the ownership of the various claims at 
the time the last claimed invention was made, 

□ is submitted. 

□ will be submitted. 

7. Language 

NOTE: An application including a signed oath or declaration may be filed in a language other than English. 
An English translation of the non-English language application and the processing fee of $130.00 
required by 37 C.F.R. § 1.17<hjis required to be filed with the application, or within such time as may 
be set by the Office. 37 C.F.R. § 1.52(d). 
□S English 

□ Non-English 

□ The attached translation Includes a statement that the translation is accu- 
rate. 37 C.F.R. § 1.52(d). 

8. Assignment 



m is attached. A separate U "COVER SHEET FOR ASSIGNMENT (DOCU- 
MENT) ACCOMPANYING NEW PATENT APPLICATION" or □ FORM PTO 
1595 is also attached. 

□ will follow. 

NOTE: "If an assignment is submitted with a new application, send two separate letters-one for the application 

and one for the assignment." Notice of May 4. 1990 (1114 O.G. 77-7B). 
WARNING: A newly executed 'CERTIFICATE UNDER 37 C.F.R. § 3.73(b)- must be filed when a continuation- 
in-part application is filed by an assignee. Notice of April 30, 1993, 1150 O.G. 62-64. 
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9. Certified Copy 

Certified copy(les) of appllcatlon(s) 



Country 


Appln. No. 


Filed 


Finland 


982002 


September 16, 1998 


Country 


Appln. No. 


Filed 


Finland 


982543 


December 7, 1998 


Country 


Appln. No. 


Filed 



from which priority is clalnned 
Hi is (are) attached. 
□ will follow. 



NOTE: The foreign applicaUon forming the basis for the claim for priority must be referrod to In tfte oath or 

declaration. 37 C.F.R. § 1.5S(a) and 1.63. 
NOTE: This Hem Is for any foreign priority for wNch the application being filed tSrectiy relates. If any parent 

U.S. application or International Application from which this application claims benefit under 35 U.S.C. 

§ 120 Is Itself entitied to priority from a prior foreign applicaUon, then complete Item IBontiw ADDED 

PAGES FOR NEW APPLICATION TPANShArTTAL WHERE BENEFIT OF PRIOR U.S. APPLICATION(S) 

CLAIMED. 

10. Fee CalculaUon (37 C.F.R. § 1.16) 
A. Regular application 



CI-AfMS AS FILED 



Number filed 




Numt>er Extra 


Rate 


Basic Fee 
37 C.F.R. § 1.16(a) 
$760.00 


Total 

Claims (37 C.F.R. 
§ 1.16(c)) 


11 


20 = 0 X 


$ 18.00 




Independent 
Claims (37 C.F.R. 
§ 1-1 6(b)) 


2 


3=0 X 


$ 78.00 




Multiple dependent clalm(s), 
if any (37 C.F.R. § 1.16(d)) 


+ 


$260.00 





□ Amendment cancelling extra claims Is enclosed. 

□ Amendment deleting multiple-dependencies is enclosed. 

□ Fee for extra claims is not being paid at this time. 

NOTE: If the fees for extra claims are not paid on filing they must be paid or the claims cancelled by amendment, 
prior to the expiration of t/ie time period set tor response by the Patent and Trademari( OfTice In any 
notice of fee deficiency. 37 C.F.R. § 1.16(d^. 

Filing Fee Calculation $760^00 

B. □ Design application 

($310.00—37 C.F.R. § 1.16(f)) 

Filing Fee Calculation $ 

C. □ Plant application 

($480.00—37 C.F.R. § 1.16(g)) 

Filing fee calculation $ 
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11. Small Entity Statement(8) 



□ Statement(s) that this is a filing by a small entity under 37 C.F.R. § 1.9 and 1,27 
is (are) attached. 

WARNINQ: "Status as a small entity must be specifically established in each application or patent in which 
the status is available and desitwl. Status as a small entity in one application or patent does not 
aftect any other application or patent, including applications or patents which are directly or 
indirectly dependent upon the application or patent in which the status has been established. The 
renting of an application under § 1.53 as a continuation, division, or continuation-in-part (including 
a continued prosecution application under § 1.53(d)}. or the Wing of a reissue application requires 
a new determination as to continued entitlement to small entity status for the continuing or reissue 
application. A nonprovisional application claiming benefit under 35 U.S.C. § 119(e), 120, 121, or 
365(c) of a prior application, or a reissue application may rely on a statement filed In the prior 
application or in the patent if the nonprovisional application or the reissue application Includes a 
reference to the statement in the prior application or in the patent or Includes a copy of the 
statement in the prior application or in the patent and status as a small entity Is still proper and 
desired. The payment of the small entity basic statutory filing fee will be treated as such a reference 
for purposes of this section." 37 C.F.R. § 1.28(a)(2). 

WARNING: 'Small entity status must not be established when the person or persons signing the . . . statement 
can unequhfocally make the required selt-ceftification.' M.P.E.P., § 509.03, 6th ed., rev. 2, July 
1996 (emphasis added). 

(complete the following, if applicable) 

□ Status as a small entity was claimed in prior application 

/ , filed on , from which benefit 

is being claimed for this application under. 
35 U.S.C. § □ 119(e). 

□ 120, 

□ 121, 

□ 365(c), 

and which status as a small entity Is still proper and desired. 
□ A copy of the statement In the prior application Is included. 
Filing Fee Calculation (50% of A, B or C atwve) 

$ 

NOTE; Any excess of the full fee paid will be refunded if small entltiy status Is established and a refund request 
are filed within 2 months of the date of timely payment of a full fee. The two-month period Is not 
extendable under § 1.136. 37 C.F.R. § 1.28(^. 

12. Request for Intematlonal-Type Search (37 C.F.R. § 1.104(d)) 
(complete, If applicable) 

□ Please prepare an intemational-type search report for this application at the time 
when national examination on the merits takes place. 
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Fee Payment Being Made at This Time 

□ Not Enclosed 

□ No filing fee is to be paid at this time. 

(This and the surcharge required by 37 C.F.R. § 1.16(e) can be paid 

subsequently.) 
Q Enclosed 

a Filing fee $ Z!M2 

El Recording assignment 

($40.00; 37 C.F.R. § 1.21(h)) 

(See attached "COVER SHEET FOR 

ASSIGNMENT ACCOMPANYING NEW 

APPLICATION".) $ 40. QO 

□ Petition fee for filing by other than all the 
inventors or person on behalf of the inventor 
where inventor refused to sign or cannot be 

($130.00; 37 C.F.R. §§ 1.47 and 1.17(i)) $ 

□ For processing an application with a 
specification in 

a non-English language 

($130.00; 37 C.F.R. §§ 1.52(d) and 1.1 7(k)) $ 

□ Processing and retention fee 

($130.00; 37 C.F.R. §§ 1.53(d) and 1.21(1)) $ 

□ Fee for intemational-type search report 

($40.00; 37 C.F.R. § 1.21(e)) $ 



)7E.- 37 C.F.R. § 1.21(1) establishes a fee for processing and retaining any application tiiat is abandoned for 
failing to complete the application puisuant to 37 C.F.R. § 1.53(f) and this, as well as the changes to 
37 C.F.R. §§ 1.53 and 1.78(aX1). indicate that in order to obtain the benefit of a prior U.S. application, 
either the basic filing fee must be paid, or the processing and retention fee of § 1.21(1} must be paid, 
within 1 year fmm notification under § 53(0. 

Total fees enclosed $ 800 -OQ 

Method of Payment of Fees 

O Check in the amount of $ 800.00 



□ Charge Account No. in the amount of 

$ 

A duplicate of this transmittal is attached. 
NOTE: Fees should be itemized in such a manner that It is dear for which purpose the fees are paid. 37 C.F.R. 
§ 1.22(b). 
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15. Authorization to Charge Additional Fees 
WARNING: U no fees am to be paid on filing, tfie following items should not be completed. 
WARNING: Atxurately count claims, especially multiple dependent claims, to avoid unexpected high charges, 
if extra claim charges are authorized. 
Ix] The Commissioner is hereby authorized to charge the following additional fees 
by this paper and during the entire pendency of this application to Account No. 
16-1350 : 

B 37 C.F.R. § 1.16(a), (f) or (g) (filing fees) 
B 37 C.F.R. § 1.16(b), (c) and (d) (presentation of extra claims) 
NOTE: Because additional fees for excess or multiple dependent claims not paid on filing or on later presentation 
must only be paid or these claims cancelled by amendment prior to the expiration of tfie time period 
set for response by the PTO in any notice of fee deficiency (37 C.F.R. § 1.16(d)), it might be best not 
to authorize the PTO to charge additional daim fees, except possibly when dealing with amendments 
after final action. 

0 37 C.F.R. § 1 .1 6(e) (surcharge for filing the basic filing fee and/or declaration 

on a date later than the filing date of the application) 
ft? 37 C.F.R. § 1.17(a){1)-(5) (extension fees pursuant to § 1.136(a)). 

□ 37 C.F.R. § 1.17 (application processing fees) 

NOTE: : . A written request may be sutmitted in an application Uiat is an authorization to treat any concurrent 
or future reply, requiring a petition for an extension of time under this paragraph for its timely submission, 
as incorporating a petition for extension of time for the appropriate length of time. An authorization to 
charge all required fees, fees under § 1.17, or all required extension of time fees will be treated as a 
constnjctive petition for an extension of time in any concurrent or future reply requiring a petition for 
an extension of time under this paragraph for its timely submission. Submission of the fee set forth in 
§ 1.17(a) will also be treated as a constmctive petition for an extension of time in any concurrent reply 
requiring a petition for an extension of Vme under this paragraph for its timely submission.' 37 C.F.R. 
§ 1.136(a)(3). 

□ 37 C.F.R. § 1.18 (issue fee at or before mailing of Notice of Allowance, 
pursuant to 37 C.F.R. § 1.311(b)) 

NOTE: Where an authorization to charge the issue he to a deposit account has been filed before the mailing 
of a Notice of Allowance, the issue fee will be automatic^ly charged to the deposit account at the time 
of mailing the notice of allowance. 37 C.F.R. § 1.311(b). 

NOTE: 37 C.F.R. § 1.28(b) requires 'Notification of any change in status resuHing in loss of entitlement to small 
entity status must be filed in the application . . . prior to paying, or at the time of paying, . . .the issue 
fee. . . ' From the wording of 37 C.F.R. § 1.28(b), (^ notification of change of status must be made 
even if the fee is paid as 'other than a small entity' and (b) no notification is required if the change 
is to another small entity. 
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16. Instructions as to Overpayment 

NOTE: '. . . Amounts of twenty-five dollars or less will not be returned unless specifically requested within 
a roasonabie time, nor will the payer be notified of such amounts; anwunts over twenty-five dollars may 
be returned by check or. If requested, by credit to a deposit account." 37 C.F.R. § 1.26(a). 
B Credit Account No. 16-1350 



□ Refund 



.SEND ALL CORRESPONDENCE TO: 



Reg. No. 24,622 



si< 



8IQNWTURE OF PflACTITIONER 
Clarence A. Green 




{type or print name of attorney 



Tel. No. { 203 ) 259-1800 



PERMAN & GREEN, LLP 



P.O. Address 



Customer No. 



425 Post Road, Fairfield, Connecticut 06430 
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□ Incorporation by reference of added pages 

(check the following item if the application in this transmittal claims the benefit of 
prior U.S. appiication(s) (including an international application entering the U.S. 
stage as a continuation, divisional or C-l-P application) and complete and attach 
the ADDED PAGES FOR NEW APPLICATION TRANSMITTAL WHERE BENEFIT OF 
PRIOR U.S. APPUCATION(S) CLAIMED) 

□ Plus Added Pages for New Application Transmittal Where Benefit of Prior U.S. 
Application{s) Claimed 

Number of pages added 

□ Plus Added Pages for Papers Referred to in Item 4 Above 

Number of pages added 

□ Plus added pages deleting names of inventor(s) named in prior appiication(s) 
who is/are no longer inventor(s) of the subject matter claimed in this application. 

Number of pages added 

□ Pius "Assignment Cover Letter Accompanying New Application" 

Number of pages added 

Cffl statement Where No Further Pages Added 

(if no further pages form a part of this Transmittal, then end this Transmittal with 
this page and check the following item) 
tH This transmittal ends with this page. 
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1 

METHOD AND APPARATUS FOR DYNAMIC RADIO RESOURCE 
CONTROLLING 

FIELD OF THE INVENTION 

5 

The present invention relates to a method for communicating with a mobile 
network element and a mobile terminal implementing the method. The mobile 
terminal comprises transmission means for communicating with a mobile network 
element using a bearer that is modifiable by a negotiation between the mobile 
10 terminal and the mobile network element, said data being divided into data units 
that comprise at least one user data element and at least one status data element, 
said status data element optionally comprising a status indication from the mobile 
network element to the mobile terminal. 

1 5 BACKGROUND OF THE INVENTION 

Many existing digital wireless or mobile telephone networks make use of time 
division multiple access (TDMA) to share out radio resources between a number 
of mobile stations and between a number of channels. For example, in the 

20 European Telecommunications Standards Institute (ETSI) GSM standard, a given 
frequency band is divided in the time domain into a succession of frames, known 
as TDMA (Time Division Multiplexed Access) frames. The length of a TDMA 
frame is 4.615ms. Each TDMA frame is in turn divided into eight consecutive slots 
of equal duration. In the conventional circuit switched transmission mode, when a 

25 call is initiated, a full rate bi-directional traffic channel (TCH/F) is defined for that 
call by reserving two time slots (1 to 8), in each of a succession of TDMA frames, 
for the duration of the call. One of these slots provides the downlink from the 
base station (BS) to the mobile station (MS) whilst the other provides the uplink. 

30 The circuit switched transmission mode in GSM provides for a data transmission 
rate of 9.6kbps. However, due to the demand for higher transmission rates, a set 
of GSM enhancements known as GSM Phase 2+ have been specified by ETSI. 
One of the main features of GSM Phase 2+ is known as High Speed Circuit 



Switched Data (HSCSD - specified in GSM 02.34 and GSIVI 03.34) whicin achieves 
an increased data transmission rate by using more than one TCH/F for a single 
connection (i.e. effectively reserving two or more consecutive time slots in each 
TDMA frame). 

5 

In GSM HSCSD non-transparent connection mode the user can (if the MS 
supports this feature) request service level up- or downgrading, i.e. request more 
or less time slots to be allocated for a connection. Provided that the feature is 
requested in the set-up of a call, service level up- and downgrading is possible 

10 during an ongoing call. For example, when setting up a connection to an Internet 
Service Provider (ISP), the login and authorisation procedures do not require a lot 
of transmission capacity and could therefore be managed with one time slot 
connection. When the connection is established and a large file or a www-page 
(World Wide Web) containing graphics is being downloaded, more transmission 

15 capacity is needed. When the file or the www-page are downloaded and the user 
is reading the information, the need for capacity Is not that big anymore, and a 
small number of time slots are needed. 

The advantage of using a correct amount of capacity, i.e. correct number of time 
20 slots at each time draws from the fact that the user pays for the connection 

depending on the amount of time slots used. The less capacity is used, i.e. the 
less time slots are wasted, and the less the user has to pay. In addition, this 
approach is advantageous also with respect to the network, since the same 
resources can be used to facilitate services for a remarkably larger number of 
25 users. 

However, until now the initiative of radio resource modification (e.g. capacity) is 
left to the user, which means that in order to be able to properly utilise said radio 
resource modification, the user should be able to perform relatively complicated 
30 call control procedures. On the other hand, the protocols between a mobile station 
and network entities have been quite definitely specified in the standards, and any 
new solutions for easier assessment of radio resource modification that require 
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changes to existing standards and/or to existing nnobile network elements are not 
very satisfactory. 

Furthermore, to facilitate such up- or downgrading of service level, also the 
5 application running in the MS must be adapted to support this feature. This means 
that for example, a www-browser or an email application in the MS must be 
adapted to recognise that the connection used is a GSM connection employing 
multiple time slots, and that service level up- and downgrading is supported by the 
mobile. So far no such applications exist, and even if some such applications were 
1 0 created, mobile subscribers would always be limited to those few adapted 
applications available. 

SUMMARY OF THE INVENTION 

15 Now, a method and a device have been invented, with which the effect of these 
problems can be considerably reduced. 

According to the first aspect of the invention the mobile terminal comprises 
detecting means for detecting a need for bearer modification from received status 
20 indications In at least two consecutive data units; and control means for initiating a 
negotiation for bearer modification, as a response to the detected need for bearer 
modification. 

In the solution according to the invention, the mobile terminal is arranged to 
25 analyse the received data flow, and using the existing information therein to 

decide whether a correct radio resource is used for the transmission or not. If the 
radio resource is insufficient, the mobile terminal will initiate negotiations for radio 
resource upgrading. If the radio resource is excessive, the mobile terminal will 
initiate negotiations for radio resource downgrading. 

30 

Consequently, radio resource modifications can be implemented automatically 
without the user or the data processing entity connected to the MS necessarily 
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being involved witli the control of tlie properties of tine radio resource. Accordingly, 
the present invention enables easy utilisation of the dynamic nature of the data 
link. 

5 According to a second aspect of the invention a nnethod for communicating with a 
mobile network element is presented. The method comprises communicating with 
a mobile network element using a bearer that is modifable by a negotiation 
between the mobile terminal and the mobile network element. The data is divided 
into data units that comprise at least one user data element and at least one 
1 0 status data element, said status data element optionally comprising a status 

indication from the mobile network element to the mobile terminal. The method is 
characterized by detecting a need for bearer modification from received status 
indications in at least two consecutive data units; and initiating a negotiation for 
bearer modification, as a response to the detected need for bearer modification. 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a better understanding of the Invention and in order to show how the same 
may be carried into effect reference will now be made, by way of example, to the 
20 accompanying drawings, in which; 

Figure 1 illustrates the basic elements of the GSM system (state of the art); 
Figure 2 illustrates a generalised implementation of HSCSD services in the GSM 
network (state of the art); 

Figure 3 illustrates an example of the signalling in GSM HSCSD, associated with 
25 the user initiated service level up- and downgrading procedure (state of the art); 
Figure 4 illustrates the functional elements of the data transfer process in GSM 
(state of the art); 

Figure 5 illustrates the structure of a RLP frame; 
Figure 6 illustrates an example of a L2R Packet Data Unit (PDU); 
30 Figure 7 illustrates the functionality of a MS according to the invention; 

Figure 8 illustrates an embodiment for controlling the radio transmission in the 
downlink direction; and 
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Figure 9 illustrates functional modules of a mobile terminal according to the 
invention. 

DETAILED DESCRIPTION 

5 

The invention will, by way of an example, be described in connection with GSM 
(Global System for Mobile Telecommunications) system using the terms and 
elements traditionally appearing in this context. Further embodiments in 
functionally equivalent mobile communication system environments are naturally 
10 possible. Among the preferred systems are, for example, GSM derivatives, like 
DCS (Digital Cellular System for 1800 MHz) and PCS (Personal Communications 
Service for 1900 MHz). 

Figure 1 illustrates the basic elements of the GSM system. Mobile stations MS are 
15 in connection with base stations BTS using radio communication. The base 
stations BTS are further, through a so-called Abis interface, connected to a base 
station controller BSC, which controls and manages several base stations. The 
entity formed by several base stations BTS and a single base station controller 
BSC controlling them are called a base station sub-system BSS. Particularly, the 
20 base station controller BSC manages radio-communication channels, as well as 
handovers. On the other hand, the base station controller BSC is, through the so- 
called A interface, in connection with a mobile services switching centre (MSC), 
which co-ordinates the establishment of connections to and from mobile stations. 
Through the mobile services switching centre MSC, a connection can further be 
25 established to a subscriber not operating under the mobile communication 
network. 

A set of GSM enhancements specified by European Telecommunications 
Standards Institute (ETSI) is called ETS! Phase 2+. One of the main work items in 
30 phase 2+ is High Speed Circuit Switched Data (HSCSD). HSCSD is an 

enhancement of the current circuit switched GSM data services to cover higher 
user rates than 9.6 kbps. The architecture of the HSCSD service is based on the 
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physical layer of the current data services. The increased data rate is achieved by 
using a combination of more than one full traffic channel (TCH/F) for a single 
connection. 

5 In the transparent data transmission mode the maximum HSCSD data rate is 64 
kpbs using bit transparent protocols. In non-transparent mode the maximum data 
rate is 38.4 kpbs achieved by using a combination of four TCH/F9.6 channels. 
After the standardisation of the 14.4 kbps channel coding is completed, the 
maximum non-transparent data rate is Increased to 57.6 kpbs. The effective user 
1 0 data rate of the non-transparent HSCSD data service may be further increased by 
using GSM data compression that Is based on V.42bis algorithm. This 
compression algorithm increase the effective user data rate to between two and 
four times the physical user data rate. 

15 Non-transparent mode of HSCSD is realised by modifying the RLP (Radio Link 
Protocol) and L2R (Layer 2 Relaying ) functions to support multiple parallel traffic 
channels (TCH/F) instead of only one TCH/F, and the RLP frame numbering is 
increased to accommodate the enlarged data transmission rate, as specified by 
the ETSI and generally known to a person skilled in the art. Figure 2 Illustrates a 

20 generalised implementation of HSCSD services in the GSM network. In addition 
to the network elements described in connection of Figure 1 , a new functionality 
IWF (Inter-Working Function) is introduced in the network side and TAF (Terminal 
Adapter Function) in a mobile station. The new elements provide the functions of 
combining and splitting the data into separate data streams, which will then be 

25 carried via n channels at the radio interface. Once split, the data streams shall be 
carried by the n full rate traffic channels, called HSCSD channels, as if they were 
independent of each other, for the purpose of data relay and radio interface error 
control, until to the point in the network where they are combined. 

30 To couple the Terminal Adapter Function with Interworking control procedures, a 
group of GSM Bearer Capability Information Elements (BCIE) need to be defined 
during the call set-up procedure. The BCIE comprise a parameter User Initiated 



Modification Indication (UIIVII), which is relevant between the MS and IWF. The 
value of DIM I indicates whether the user would like to be able to nnodify the value 
of maximum number of traffic channels during a connection, and in positive case 
also the maximum number of time slots available for upgrading the connection. 
5 Among parameters negotiated in the call set-up procedure are also the Fixed 

Network User Rate (FNUR), which defines the user rate between the IWF and the 
fixed network, and the Wanted Air Interface User Rate (WAIUR) defining the air 
interface user rate between the MS and IWF. 

10 If the parameter UIMI has been given a non-zero value, during a HSCSD call the 
user may request the network to change the current maximum number of traffic 
channels and air interface user rate parameters. Figure 3 illustrates an example of 
the signalling in GSM HSCSD, associated with the user initiated service level up- 
and downgrading procedure. The user will initiate the procedure with a signal 3.1 

15 comprising the new parameters para defining the radio resource wished for. If the 
network allows the modification, the resulting new parameters are forwarded to 
the BSC (signal 3.2) and the radio interface resources may be adjusted 
accordingly. The resource upgrading and downgrading are done separately from 
the change in HSCSD parameters. However, if a contradiction between the new 

20 parameters and the used air interface resources exists, the resource downgrading 
may be needed before the network acknowledges the new parameters. When the 
procedure is finished, the BSC will acknowledge it to the MSC (signal 3.3) and the 
MSC will indicate the completion of the modification to the MS (signal 3.4). 

25 In the system according to the embodiment of the Invention, the mobile station 
monitors the data flow transferred over the air interface, and based on the 
monitoring results intelligently controls e.g. the number of the time slots used for 
the connection. In the following, some embodiments of the invention are 
discussed. The radio resource used for a connection is hereafter referred to as a 

30 bearer. 



According to the invention the data already available in data units is used by the 
MS to derive the decision whether bearer modification is necessary. To 
demonstrate the structural division of transceived information, data transfer 
process in a GSM system supporting HSCSD service is studied. Figure 4 
5 illustrates the functional elements of the data transfer process In GSM. Data from 
the Data Terminal Equipment DTE is processed by Layer 2 Relay function L2R, 
which provides for the reliable transportation of known, i.e. non transparent, user 
protocols across the radio interface of a GSM PLMN. The L2R uses the services 
provided by the Radio Link Protocol (RLP) to transport the non-transparent 
10 protocol information between the MS and the network. In Figure 5 an example of a 
RLP frame 50 is shown. The frame typically comprises a header 51 , an 
Information field 52 and a frame check sequene 53. The information of L2R data 
units Is carried in the information field 52 of the frame. 

15 The decision on whether a correct radio resource is used could also be made In 
the IWF and be indicated to the MS in the header 51 of the RLP frame. Anyhow, 
this seems to be an unnecessary association between a link layer protocol and a 
non-link-layer function, and as conceivably bringing about some changes to the 
protocol, would not be very satisfactory. 

20 

In Figure 6 as an example of a data unit, a structure of a L2R Packet Data Unit 
(PDU) is illustrated. It comprises consecutive octets that are data octets 61 
carrying user data and status octets 62 carrying general information on the 
contents of the PDU and/or the status of the connection. 

25 

The L2R and RLP entities have buffers which may become full to a predetermined 
threshold for a number of reasons, e.g. severe radio fading, failure or slowness of 
DTE to react to end-to to-end flow control, or certain RNR conditions. When this 
predetermined threshold is reached, a flow control active condition is sent to the 
30 associated DTE, which Is then prevented from sending any data. Subsequently, 
the flow control inactive condition is sent to the associated DTE when the L2R or 
RLP entitles have indicated that there is sufficient free capacity in their buffers for 



data flow from the associated DTE to proceed. A status octet 62 of a L2R PDU 
comprises a flow control indication bit 63 indicating whether the flow control in the 
DTE in the opposite end is active or inactive. A status octet may also comprise a 
break indication bit indicating that the rest of the PDU is empty, i.e. the PDU is not 
5 full of user data. 

In the solution according to the invention, the user has an opportunity to enable or 
disable the use of user Initiated bearer modification. When the modification is 
enabled, the mobile station according to the invention starts monitoring the 

10 contents of the consecutively received data units, here the L2R PDUs. In the first 
embodiment of the invention, the MS will especially monitor consecutively 
received flow control indication bits. Whenever it seems that the flow control in the 
IWU end is active for a long period, the MS deduces that the data rate should be 
downgraded and initiates a bearer downgrading negotiation. If the flow control is 

15 not active or has not been active for some time, the MS will initiate a radio 

resource upgrading negotiation. The decision, on when the flow control is active or 
inactive for a long time, i.e. when the bearer modification (upgrading or 
downgrading) in this case is necessary, can be derived in many ways. Next one of 
the possible ways is described. 

20 

The flow chart of Figure 7 illustrates the functionality of a MS according to the 
invention from the beginning of a set-up of a call or from the acknowledged bearer 
modification. In step 710 the reference value R equalling to the value of the 
received status bit FIbit (Flow control Indication bit) that indicates the activity or 

25 inactivity of the flow control in the IWU, is initialised. In step 715 the counter CT, 
which is used for storing the number of consecutive FIbits having the same value, 
is initialised. After this the first PDU is received (step 720), and the value of FIbit is 
checked (step 725). The received value FIbit is compared with the reference value 
R (steps 730, 735), and if they are not the same, the reference value R will be 

30 changed (step 770). If the FIbit is the same as the reference value R, the counter 
CT is incremented (steps 740). The derived counter value CT is compared (steps 
745, 750) with the threshold value CTmax that indicates the maximum number of 



consecutive flow control indication bits that are detected before the initiation of 
bearer modification. If the counter value is less than or equal to CTmax, the 
process will continue from step 720 where the next PDU is received. If the counter 
value CT is greater than CTmax, the MS will initiate a negotiation for a bearer 
5 modification, as described earlier (step 760). 

The embodiment of Figure 7 is an example of a solution according to the 
invention. It applies well for controlling the radio transmission in the uplink 
direction. Anyhow, as mentioned earlier, the interval of consecutive indication of 

10 flow control before initiation of bearer modification can be implemented in many 
ways. For example, a timer that is initialised each time the value of the flow control 
indication bit changes can be used. It is also possible to use different threshold 
values for bearer upgrading and downgrading. For example, bearer upgrading can 
be initiated after a number of consecutive bits that indicate the Flow control 

15 inactive -status, and bearer downgrading can be initiated after a number of 
consecutive bits that indicate the Flow control active -status. 

The flow chart of Figure 8 illustrates an embodiment for controlling the radio 
transmission in the downlink direction. The PDUs comprise information indicating 

20 whether the PDU is full or not. By monitoring such information, it is possible to 
derive an estimate on the effective transmitted user data rate. If the effective user 
data rate is substantially less than the full capacity of the used channels, the MS 
will initiate bearer downgrading. If, on the other hand, the effective user data rate 
corresponds to the full capacity of the used channels, the MS will try data rate 

25 upgrading. The effective user data rate can be derived in several ways, but in the 
following an embodiment using two simple counters and a timer is described. 

The RLP-header of a PDU comprises a S-bit that indicates whether the PDU 
comprises a status octet or not. Status octets are inserted in the character stream 
30 whenever a status change needs to be transmitted. If the PDU is full of data, it 
does not comprise the status octet. In the embodiment the effective user data rate 
is derived in predefined intervals T. This means that a timer t is running for a 
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period of T at a time and after the elapse of tlie time limit T, the estimation of 
effective user data rate Is restarted. In step 810 two counters SE and SF are 
initialised, and in step 815 the timer t is started. In step 820 the count of the timer t 
is checked, and whenever the time limit T has elapsed, the process will go to step 
5 845. Until the time limit T has elapsed, a next PDU will be received (step 825) and 
the indication Sbit, indicating whether the PDU comprises a status octet or not, is 
checked (step 830). If in step 835 the Sbit indicates that the PDU does not 
comprise a status octet, the counter SF is incremented (step 840). If the Sbit 
indicates that PDU comprises a status octet, the contents of the PDU has to be 

10 checked more thoroughly (step 860). The status octet comprises status bits SA, 
SB and X, and a 5-bit code which indicates the location of the next status octet or 
that the remainder of the PDU Is empty. If the indication of the remainder of the 
PDU being empty is found (step 865), the counter SE is incremented (step 870), 
otherwise no incrementation is done. After step 865 = No or after step 870 the 

15 process will continue from step 820. Alternatively the step 865 = No could go to 
step 840 (not shown In the Figure). 

When at step 820 it is noted that the time limit T has elapsed, it continues at step 
845 in which the current value of the counter SF is divided with the reading f of the 

20 timer to derive the rate sf at which PDUs that are full of user data are received. 

Moreover, at step 875 the current value of the counter SE is divided with the 
reading t of the timer to derive the rate se. Then it is checked if the derived value 
of sf is greater than a predefined threshold TH1 (step 850), and if so the MS will 
Initiate a bearer upgrading process (step 855). If sf is not greater than a 

25 predefined threshold TH1 another comparison is made (at step 880) to see if the 
derived value of se Is greater than a predefined threshold TH2, and if so the MS 
will initiate a bearer downgrading process. If the threshold TH1 or TH2 is not 
exceeded, the process will continue from step 810. 

30 Figure 9 Illustrates functional modules of mobile terminal according to the 
invention. A Central Processing Unit 91 controls the blocks responsible for the 
mobile station's different functions: a Memory (MEM) 92, a Radio Frequency block 
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(RF) 93, a User Interface (Ul) 94 and an Interface Unit (lU) 95. CPU is typically 
implemented with one or more functionally inter-working microprocessors. The 
memory preferably comprises a ROM (Read Only Memory), a RAM (Random 
Access Memory) and is generally supplemented with memory supplied with the 
5 SIM User Identification Moduie. In accordance with its program, the 
microprocessor uses the RF block 93 for transmitting and receiving messages on 
the radio path. Communication with the user is managed with by the Ul 94, which 
typically comprises a loudspeaker, a display and a keyboard. The Interface Unit 
95 provides a link to a data processing entity, and it is controlled by the CPU 91. 

10 The data processing entity may be an integrated data processor or external data 
processing equipment. The mobile terminal according to the invention further 
comprises detection means 96 for monitoring the contents of the received data 
flow, and based on a certain predefined property in the data flow will detect 
whether the current bearer is adequate or not. The means may comprise at least 

15 one counter that is incremented by consecutive flow control indications, as 
described in connection with Figure 6. The means may also comprise one or more 
counters responsive to the indication of full or partly full PDUs, and a timer, as 
described in connection with Figure 9. Other functionally equivalent means are 
also possible. Though shown as a separate element in Figure 9, the means may 

20 also be integrated within the CPU. By utilising said detection means 96 the mobile 
terminal is able to automatically control the capacity used for the connection and 
thereby enhance the effective use of bearer. 

The above is a description of the realization of the invention and its embodiments 
25 utilizing examples. It is self evident to a person skilled in the art that the invention 
is not limited to the details of the above presented embodiments and that the 
invention can be realized also in other embodiments without deviating from the 
characteristics of the invention. The presented embodiments should be regarded 
as illustrating but not limiting. Thus the possibilities to realize and use the 
30 invention are limited only by the enclosed claims. Thus different embodiments of 
the invention specified by the claims, also equivalent embodiments, are included 
in the scope of the invention. 
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CLAIMS 

1 . A mobile terminal (MS) comprising 

5 transceiving means (TAF, 93) for communicating data with a mobile 

network element (IWF) using a bearer that is modifiable by a negotiation 
between the mobile terminal (MS) and the mobile network element (IWF), said 
data being divided into data units (60) that comprise at least one user data 
element (61) and at least one status data element (62), said status data 
10 element (62) comprising a status indication (63) from the mobile network 
element (IWF) to the mobile terminal (MS); 

wherein said mobile terminal (MS) further comprises 
detecting means (96) for detecting a need for bearer modification from 
received status indications (63) in at least two consecutive data units; and 
1 5 control means (91 ) for initiating a negotiation for bearer modification, as a 

response to the detected need for bearer modification. 

2. A mobile terminal as claimed in claim 1 , wherein the transceiving means (TAF, 
93) is arranged to transceive data units (60) in information fields (52) of frames 

20 (50) transmitted over the air interface. 

3. A mobile terminal as claimed in claim 2, wherein the frames (50) are 
transmitted over the air interface in consecutive TDMA data frames, and the 
bearer modification comprises modification of the amount of time slots in 

25 consecutive TDMA frames assigned for the transmission between the mobile 
terminal (MS) and the mobile network element (IWF). 

4. A mobile terminal as claimed in claim 3, wherein the bearer modification is 
either of the following: bearer upgrading and bearer downgrading. 

30 
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5. A mobile terminal as claimed in claim 1 , wherein the mobile terminal is a GSM 
terminal supporting HSCSD sen/ice and the mobile network element being the 
Inter-Working Function (IWF) of the Mobile Switching Center (MSG). 

5 6. A mobile terminal as claimed in claim 1 , wherein said status indication (53) 

comprises an indication (FIbit) of flow control, when the flow control is active in 
the mobile network element (IWF), and said detecting means (96) being 
responsive to said indication (FIbit) of flow control. 

10 7. A mobile terminal as claimed in claim 5, wherein said detecting means (96) 

comprises a counter (GT) arranged to be incremented as a response to a data 
unit (60) that comprises said indication (FIbit) of flow control and is preceded 
by a data unit (60) that also comprises said indication (FIbit) of flow control. 

15 8. A mobile terminal as claimed in claim 6, wherein the control means (91) is 

arranged to initiate a negotiation for bearer downgrading, as a response to the 
reading of the counter (CT) exceeding a predefined threshold (TH1). 

9. A mobile terminal as claimed in claim 1 , wherein the status indication (53) is an 
20 ending indication (Sbit) included in the data unit (60) whenever the data unit 

(60) is not full of data. 

10. A mobile terminal as claimed in claim 1 , wherein said means for detecting 
comprises at least one counter (SE) arranged to be incremented at least as a 

25 response to the data unit (60) comprising said ending indication (Sbit), and at 
least one timer (t). 

1 1 .A method for communicating with a mobile network element (IWF), comprising: 
communicating data with a mobile network element (IWF) using a bearer 
30 that is modifiable by a negotiation between the mobile terminal (MS) and the 
mobile network element (IWF), said data being divided into data units (60) that 
comprise at least one user data element (61) and at least one status data 
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element (62), said status data element (62) comprising a status indication (63) 
from the mobile network element (IWF) to the mobile terminal (MS); 
wherein the method further comprises 

detecting a need for bearer modification from received status indications 
(63) in at least two consecutive data units; and 

initiating a negotiation for bearer modification, as a response to the 
detected need for bearer modification. 



ABSTRACT 

A method and a mobile terminal for communicating 
with a mobile network element (IWF) comprising 
communicating with a mobile network element (IWF) 
5 using a bearer that is modifiable by a negotiation 
between the mobile terminal (MS) and the mobile 
network element (IWF). The data is divided into data 
units (60) that comprise at least one user data element 
(61) and at least one status data element (62), said 

10 status data element (62) optionally comprising a status 
indication (63) from the mobile network element (IWF) 
to the mobile terminal (MS). A need for bearer 
modification is detected from received status 
indications (63) in at least two consecutive data units; 

15 and a negotiation for bearer modification is initiated, as 
a response to the detected need for bearer 
modification. 

(Figure 6) 

20 
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^ which is material to patentability as defined in 37, Code of Federal 
Regulations, § 1.56 

(also check the following items, if desired) 

13 and which is material to the examination of this application, namely, 
information where there is a substantial likelihood that a reasonable 
examiner would consider it important in deciding whether to allow the 
application to issue as a patent, and 

I I In compliance with this duty there is attached an information 

disclosure statement in accordance with 37 CFR 1.98. 

PRIORITY CLAIM (35 U.S.C. § 119) 

I hereby claim foreign priority benefits under Title 35, United States Code, § 119 of any foreign 
application(s) for patent or inventor's certificate or of any PCT International application(s) 
designating at least one country other than the United States of America listed below and have also 
identified below any foreign application(s) for patent or inventor's certificate or any PCT 
International application(s) designating at least one country other than the United States of America 
filed by me on the same subject matter having a filing date before that of the application(s) of which 
priority is claimed. 

(complete (d) or (e)) 

(d) O no such applications have been filed. 

(e) ^ such applications have been filed as follows. 

NOTE: Where item (c) is entered above and the International Application which designated the U.S. itself claimed priority 
check item (e), enter the details below and make the priority claim. 
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A. PRIOR FOREIGN/PCT APPLICATION(S) FILED WITHIN 12 MONTHS 
(6 MONTHS FOR DESIGN) PRIOR TO THIS APPLICATION 
AND ANY PRIORITY CLAIMS UNDER 35 U.S.C. § 119 



COUNTRY (OR 
INDICATE IF 
PCT) 


APPLICATION 
NUMBER 


DATE OF FILING 
(day, month, year) 


PRIORITY CLAIMED 
UNDER 37 use 119 


Finland 


982002 


16 September 1998 


lEI YES NOD 


Finland 


982643 


7 December 1998 


M YES NOD 








□ YES NOD 








□ YES NOD 








□ YES NOD 



ALL FOREIGN APPLICATION(S), IF ANY FILED MORE THAN 12 MONTHS 
(6) MONTHS FOR DESIGN PRIOR TO THIS U.S. APPLICATION 



NOTE: If the application filed more than 12 months from the filing date of this application is a PCT filing forming the 
basis for this application entering the United States as (!) the national stage, or (2) a continuation, divisional, or 
continuation-in-part, then also complete ADDED PAGES TO COMBINED DECLARATION AND POWER OF ATTORNEY 
FOR DIVISIONAL, CONTINUATION OR C-I-P APPLICATION for benefit of the prior U.S. or PCT application(s) under 
35 U.S.C. § 120. 



POWER OF ATTORNEY 



I hereby appoint the following attomey(s) and/or agent(s) to prosecute this application and trsmsact 
all business in the Patent and Trademark Office connected therewith. (List name and registration 
number) 

Clarence A. Green (24,622) 
Harry F. Smith (32,493) 
Mark F. Harrington (31,686) 

(check the following item, if applicable) 

I I Attached as part of this declaration and power of attorney is the authorization of the above- 
named attomey(s) to accept and follow instructions from my representative(s). 
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SEND CORRESPONDENCE TO 

Perman & Green 
425 Post Road 
Fairfield, CT 06430-6232 



DIRECT TELEPHONE CALLS TO: 

(Name and telephone number) 
Mark F. Harrington 

(203) 259-1800 



DECLARATION 

I hereby declare that all statements made herein of my own knowledge are true and that all statements 
made on information and belief are believed to be true; and further that these statements were made 
with the knowledge that willful false statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the United States Code, and that such 
willful false statements may jeopardize the validity of the application or any patent issued thereon. 

SIGNATURE(S) 

NOTE: Carefully indicate the family (or last) name as it should appear on the filing receipt and all other documents. 
Full name of sole or first inventor 

Marko VALO 

(GIVEN NAME) (MIDDLE INITIAL OR NAME) FAMILY (OR LAST NAME) 

Inventor's signature "^^^^^^^ Lc^^^ 

Date A^faus:i^2.^^ ^g^fj Country of Citizenship Finland 
Residence Tampere. Finland 

Post Office Address Opiskelijankatu 18 A 40. FIN-33720 Tampere 



Full name of second joint inventor, if any 

Juha RASANEN 

(GIVEN NAME) (MIDDLE INITIAL OR NAME) FAMILY (OR LAST NAME) 



Cou 



Inventor' s signature ^ 

Date ^-M^cLij?'^ L'^^if Country of Citizenship Finland 
Residence Espoo. Finland 

Post Office Address Pensaskertuntie 8 A. FIN-02660 Espoo 
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Full name of third joint inventor, if any 



(GIVEN NAME) (MIDDLE INITIAL OR NAME) FAMILY (OR LAST NAME) 

Inventor's signature 

Date Country of Citizenship 

Residence 

Post Office Address 

CHECK PROPER BOX(ES) FOR ANY OF THE FOLLOWING ADDED PAGE(S) WHICH FORM 
A PART OF THIS DECLARATION 

I 1 Signature for fourth and subsequent joint inventors. Number of pages added 

I I Signature by administrator(trix), executor(trix) or legal representative for deceased or 
incapacitated inventor. Number of pages added 

I I Signature for inventor who refuses to sign or cannot be reached by person authorised under 
37 CFR 1.47. Number of pages added 

I I Added page for signature by one joint inventor on behalf of deceased inventor(s) 
where legal representative cannot be appointed in time (37 CFR 1.47). 

i I Added pages to combined declaration and power of attorney for divisional, continuation, or 
continuation-in-part (C-I-P) application. 

I I Number of pages added 



r~| Authorization of attomey(s) to accept and follow instructions from representative. 

(If no further pages form a part of this Declaration, then end this Declaration with this page and 
check the following item:) 

^ This declaration ends with this page. 
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